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This paper explores how different levels of regional concentration and specialisation affect the long 
term  growth  of  young  firms.  The  sample  consists  of  knowledge intensive  and  non knowledge 
intensive  West  German  manufacturing  firms  which  were  established  in  1992  and  managed  to 
survive for 11 years. The paper examines the combined effect of regional, industrial and firm 
specific determinants. The analysis of the concentration and specialisation factors takes into account 
the industrial and technological dimensions and the regional availability of human capital. With 
regard to the measures of concentration, a location in an industrial or technological agglomeration 
slightly reduces the growth rate of start ups. The same negative, but stronger, effect can be observed Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




for measures of competition. Furthermore, our results suggest that start ups exhibit higher growth 
rates, the more highly specialised the region is in which they are located. 
JEL classification codes: R11, L25, R12, O30 




1  I TRODUCTIO  
The major reason for the particular interest in firm growth processes is the circumstance that the 
structure of an industry may change due to the growth and decline of new firms. The regional and 
national employment situations are also affected by the performance of start ups (Fritsch, Müller 
and Weyh 2006; Fritsch and Grotz 2005; Otto and Köhler 2007).  
Previous firm growth studies have found that these growth processes rely on a mixture of systemic 
factors and stochastic shocks (Marsili 2001; Geroski 2000). In spite of the weak explanatory power 
of most of these studies, empirical tests have revealed significant coefficient estimates indicating 
that systemic factors stimulate start up growth. The explanatory factors included in these studies are 
entrepreneur ,  firm   and  industry specific  or  related  to  the  region.  Most  firm  growth  studies, 
however, have neglected these external dimensions (Hoogstra and van Dijk 2004). The focus of this 
paper is therefore on exploring region specific growth determinants.  
Regions characterized by a high degree of concentrated economic activity (e.g. industrial clusters) 
usually exhibit strong start up activity. Empirical evidence suggests that the regional conditions in 
such areas generate a favourable entrepreneurial environment, while the effect of these determinants 
on the performance of new firms is rather ambiguous: growth and survival of new establishments 
can be promoted or impeded depending on the balance of positive and negative externalities which 
operate within these concentrated regions at the same time (Brixy and Grotz 2006; Falck 2005; 
Stuart and Sorenson 2003).  
In regional science, there is also a controversy regarding which regions provide more favourable 
conditions for the productivity and innovativeness of firms: specialised or diversified regions (Van 
der Panne and Van Beers 2006). The regional degree of specialisation is considered to be a key 
factor, triggering the emergence of both positive and negative externalities within a region. We 
extend  the  research  of  this  strand  of  literature  not  by  focusing  on  innovativeness,  but  by Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




concentrating  on  firm  growth  as  the  variable  affected  by  specialisation  and  diversification 
externalities. Drawing on organisational ecology, the effect of local competition on new firms’ post 
entry performance is discussed as well (Geroski et al. 2003).  
This paper aims at investigating the effects of regional concentration, specialisation and competition 
determinants on the long term employment growth of new firms. Only a few firm growth studies 
have included such region specific determinants so far. In this context, this paper seeks to address 
the following questions: is the location of a newly established firm in a regional concentration 
detrimental or beneficial to its growth? Do new firms located in a diversified or in a specialised 
region have more favourable growth prospects? Does regional competition promote or impede firm 
growth? 
On the one hand, we intend to go beyond the traditional focus on entrepreneur , firm  and industry 
specific growth determinants by including region specific factors. On the other hand, in most cases 
in recent literature, regional concentration and specialisation are only represented by the industrial 
dimension. We extend this perspective towards a technology  and human capital based view. The 
sample for our analysis consists of West German manufacturing firms which were established in 
1992 and survived until 2002. In addition to this, we differentiate between knowledge  and non 
knowledge intensive  firms.  The  Birch  Index,  which  considers  relative  as  well  as  absolute 
employment growth rates, is applied as a measure of firm growth. The empirical analysis in this 
paper  explores  robust  Ordinary  Least  Square  regressions  as  well  as  Generalized  Least  Squares 
regressions.  
With regard to the concentration determinants, our results suggest that a location in an industrial or 
technological agglomeration slightly reduces the long term growth of start ups. A stronger negative 
effect was observed for the competition determinants. We also found that the growth of start ups 
improves, the more highly specialised the region in which they are located is. These results indicate 
that  cluster  policies  should  be  implemented  rather  cautiously,  because,  on  the  one  hand,  local 
competition hampers firm growth in regional concentrations, while, on the other hand, regional 
specialisation and economic growth sustain the performance of new firms.  
The remainder of this paper presents these outcomes and the evidence supporting them in greater 
detail. In Section 2, findings from previous studies on the effects of concentration, specialisation Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




and competition are presented. Section 3 highlights the methodological background of the paper. 
Here the data sources, the dependent and explanatory variables as well as the regression models are 
discussed. The results of the estimations are discussed in Section 4 and the last section concludes 
and gives an outlook. 
2  PREVIOUS FI DI GS O  CO CE TRATIO , SPECIALISATIO  A D 
COMPETITIO   
There  are  several  strands  of  recent  literature  which  discuss  the  region specific  effects  of 
concentration, specialisation or competition on the post entry performance of new firms. In the 
following section, we highlight the major theoretical explanations and arguments dealing with the 
effects of these three groups of growth determinants on firm performance. 
Regional  specialisation  in  this  context  indicates  whether  the  composition  of  activities  (e.g. 
industries) in a certain region differs from the average activities over all regions. For example, one 
region can be occupied by only one type of industry while, on average, this industry accounts for 
only a minor share of industrial activity. Regional concentration, by comparison, indicates whether 
the amount of activity in a certain region is higher than the average. For example, in the most 
extreme case, 100 per cent of the activity in a certain industry may be concentrated in a single 
region. A specific region can be specialised in one industrial activity and exhibit a high degree of 
concentration in the respective industry at the same time, but this is not always the case. Even if 100 
per cent of an activity is concentrated in one region, this region can still be strongly diversified.    
Explanations  for  the  regional  concentration  of  industrial  activities  have  focused  primarily  on 
resurrecting Marshall’s (1890) ideas on agglomeration externalities. These externalities are based on 
the colocation of firms, which enable them to operate more efficiently by sharing some critical 
resources.  Marshall  has  put  forward  three  main  reasons  for  the  emergence  of  such  positive 
externalities (see also Gordon and McCann 2000): 
•  The firms develop and make use of a common regional labour pool: they generate human capital 
in house and profit from the human capital developed in other firms (Krugman 1991). Such a 
pooling effect facilitates the search and screening process for employees as well as for firms and 
renders the matching process between human capital supply and demand more effective. Young 
firms and small firms, in particular, can profit from this labour pool, because they can access Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




experienced and highly skilled employees which they are not able to train themselves, due to 
their limited resources. 
•  Services and suppliers which are focused on the necessities of the local firms, emerge in the 
region (Feldman 1994).  
•  Firms can share machinery which would be too expensive for a single (small) firm. 
In the past two decades, other rationales for the accrual of positive externalities for firms within 
industrial agglomerations have been identified (Armington and Acs 2002): 
•  Inside  a  region,  intentional  and  unintentional  information  (Muscio  2006)  and  knowledge 
exchanges take place because, for example, employees of different firms are part of the same 
local network, in which they exchange knowledge. Local spillovers represent all unintentional 
exchanges of knowledge and information between organisations. In this, spillovers differ from 
knowledge transfers, e.g. those exchanges caused by inter firm worker mobility. The latter was 
already included in Marshall’s argument on local labour markets.  
•  Furthermore,  inter organisational  cooperations  are  more  likely  to  occur  within  regional 
concentrations.  For  instance,  the  spatial  proximity  between  firms  within  such  concentrations 
enables more face to face contact between them and, ultimately, the emergence of trust based 
inter firm  relationships. This is especially important in industries in which a frequent exchange 
of knowledge and quick feedback processes are necessary   `face to face´ interactions facilitate 
this exchange. Cooperations with others lead to lower transactions for new firms. Cooperation 
may enable new firms to function in spite of limited resources and thus to overcome the joint 
liabilities of newness and small size (Armington and Acs 2002; Uzzi 1997). 
All these positive externalities are more or less important and take different forms for different 
industries.  However,  in  most  industries,  these  positive  externalities  may  still  contribute  to  the 
development of firms in such regional concentrations. 
Beside  the  positive  effects  of  being  located  in  a  concentrated  region,  there  are  also  negative 
externalities in such regions, which hamper the performance of new and young firms. In general, 
two  different  tendencies  can  be  identified:  first,  there  are  negative  effects  caused  by  local 
competition, which are discussed in more detail below. Secondly, regional concentration may cause 
a negative technological or economic lock in, as it decreases the probability of radical innovations. 
In contrast, such radical innovations would lead to a ‘wider’ development path and an increased 
ability of the firms to adapt to changing external conditions (Grabher 1993). In turn, a high risk of 
regional lock in reduces the strategic options of firms. The reasons for such lock ins lie mainly in Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




long established  closed  and  homogeneous  networks  which  are  unable  to  renew  the  regional 
knowledge base by integrating external knowledge, which is frequently new. In addition to this, the 
regional technological trajectory can also converge due to a strong exchange of knowledge workers. 
It has been discovered that hiring managers from organisations that are similar to the focal firm has 
a negative impact on organisational growth (Sørensen 1999). 
Since both positive and negative externalities operate at the same time in a regional concentration, it 
is difficult to postulate which of these two effects on firm growth might prevail. 
According  to  Marshall,  the  aforementioned  positive  externalities  affect  regions  which  are 
specialised in one or in a few related industries. By contrast, Jacobs (1969) postulates that positive 
externalities are generated by regional diversity. Accordingly, knowledge spillovers occur between 
individuals and organisations with different experiences, capabilities and knowledge resources, for 
instance between firms from complementary industries. This combination of previously unrelated 
pieces  of  knowledge  lays  the  foundation  for  invention  and  subsequent  growth  and  regional 
development. There are several studies which have analysed whether a specialised or diversified 
regional structure fosters innovativeness, productivity and GDP growth more. However, the results 
of these studies are inconclusive: some studies show that both specialisation and diversification 
positively affect innovativeness or different aspects of innovativeness and its commercialisation 
(Shefer and Frenkel 1998; Paci and Usai 1999; van der Panne and van Beers 2006), while others 
find that especially diversifying externalities favour innovativeness (Feldman and Audretsch 1999; 
van Oort 2002). Nevertheless, all of them come to the conclusion that diversification, in particular, 
is favourable for innovations in high tech or knowledge intensive industries. As outlined in the 
previous section, our analysis will extend this strand of literature by exploring firm growth as the 
variable influenced by specialisation or diversification externalities.  
Marshall  and  Jacobs  each  have  a  different  perspective  on  local  market  structure  and  local 
competition (see van der Panne and van Beers 2006): for Marshall, local market power of one or a 
few firms maximises the innovative potential of these firms. In contrast to this, Jacobs regards 
competition  as  a  struggle  for  new  ideas  and  consequently  as  a  positive  aspect.  The  empirical 
evidence  is  mixed  again,  supporting  Marshall's  as  well  as  Jacobs'  arguments  (Feldman  and 
Audretsch 1999; van Oort 2002). As pointed out above, in most cases, a high degree of industry Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




specific concentration of firms also intensifies the local competitive pressure (Hannan and Freeman 
1989; Stuart and Sorenson 2003). Such strong competition increases the failure rates of the firms in 
these  regions  and  decreases  their  growth  rates.  For  example,  studies  suggest  that  new  firms 
established in periods when the markets are rather crowded with other start ups and established 
firms are more likely to have a higher risk of failure than those starting out in less densely populated 
markets  and  regions  (density  delay  effect)  (Geroski  et  al.  2003;  Glenn  and  Hannan  2000). 
Organisational  ecology  assumes  that  the  competitive  processes  are  most  intense  at  local  and 
regional levels because they are tightly bound resource arenas (Staber 2001). The intensity of this 
competitive effect depends on the degree of overlap in the need for resources among the regional 
firms (e.g. human capital, financial support, local consumer demand). Knowledge intensive firms in 
particular, compete at the local level for at least one important input factor of their production, i.e. 
human capital. In turn, high demand for this input factor increases the risk that employees will leave 
one firm and start to work for another firm; potentially a competitor (this is referred to as labour 
poaching). Highly skilled employees, in particular, have high mobility rates between firms. This can 
strongly increase the local wage rate for highly qualified employees and firms can lose part of their 
knowledge base to competitors (probably as often as they add to their knowledge base by hiring the 
employees of other firms). 
All  in  all,  the  theoretical  approaches  are  contradictory.  In  other  words,  the  effects  of  regional 
concentration, specialisation and competition on firm growth seem to be quite ambiguous. Before 
we take up these three groups of growth determinants again, we will outline the design of the 
empirical analysis in the following section. 
3  DESIG  OF EMPIRICAL A ALYSIS 
3.1  Source data and the measurement of firm growth  
The ‘IAB Establishment Register’
1 is used as a data source which comprises all enterprises with at 
least one employee who is subject to German social insurance contributions. The ‘Establishment 
File’ is used in this analysis because it is the only German firm panel that provides longitudinal 
employment  data  for  new  firms.  Larger  start ups  could  be  the  result  of  outsourcing  and 
reorganisation processes in established firms. New businesses with more than 20 employees are 
therefore not considered to be ‘genuine’ start ups and are thus excluded from the following analysis 
(Fritsch and Brixy 2004).  Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




We distinguish between knowledge intensive and non knowledge intensive industries (3 digit level) 
because the former regularly outperform the latter in terms of growth (e.g. Almus and Nerlinger 
1999; Calvo 2006; Geroski and Machin 1992). We therefore suspect that the explanatory variables 
affect the growth rates of the two types of firms differently. The joint classification of the Institute 
of Economics in Lower Saxony and the Fraunhofer Institute for Systems and Innovation Research 
(ISI)  is  applied  to  differentiate  the  firms  into  these  two  groups  (Legler  and  Frietsch  2007). 
According  to  their  classification,  industries  are  regarded  as knowledge intensive if the share of 
university  and  college  graduates,  the  share  of  scientists  and  engineers  and/or  the proportion  of 
employees  involved  in  research,  development  and  construction  activities  in  the  industry’s  total 
number of employees is above average. 
The growth patterns of new service and manufacturing firms differ significantly (Audretsch et al. 
1999). In the following sections, we concentrate exclusively on new firms in the manufacturing 
sector. 16,706 manufacturing firms were established in 1992 in West Germany, of which 11,365 
start ups had left the market by 2002
2. This means that only 5,341 firms of this cohort survived this 
eleven year period. These surviving manufacturing firms provide the data samples for the upcoming 
analysis:  they  comprise  1,042  firms  in  knowledge intensive  industries  and  4,299  firms  in  non 
knowledge intensive industries.
3  
Firm growth is measured by the number of employees (E). Numerous studies have revealed that 
small  firms  exhibit  larger  relative  growth  rates  of  employment  while  bigger  firms  show  larger 
absolute growth rates. Because of this, the Birch Index, developed by David Birch (1987), is applied 
to measure firm growth, because this ‘balanced’ index considers both the relative as well as the 
absolute  growth  rates  of  the  firms.  It  is based  on a  multiplicative  combination  of  the  absolute 
growth rate and the relative growth rate. This index was primarily designed to compare growth 
during observation periods of equal length. The value of this index for a firm is calculated using the 
following formula: 
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We  modified  this  original  computation  because  we  needed  the  firms’  index  values  for  annual 
average employment change. The formula of the Birch Index (BI) is as follows (T1992: year when 
the firm was established; T2002: the last year of the period of observation): 































BI            (2) 
The  mean  Birch  Index  of  the  knowledge intensive  firms  is  0.12  and  exceeds  that  of  the  non 
knowledge intensive firms (0.06) by a factor of 2. This result is in line with empirical evidence. The 
results of non parametric Kolmogorov Smirnov tests suggest that the distributions of the firm size 
in the last year (2002) as well as the distributions of the Birch Index differ significantly (p=0.001) 
between knowledge intensive and non knowledge intensive firms. This result does not apply to the 
distributions of the firm size in the first year (1992). 
Table 1: Statistical parameters of the distributions of the Birch Index 
Average annual Birch 
Index (1992 2002)  Mean  Minimum  Maximum  Standard  
deviation  Kurtosis  Skewness 
All manufacturing 
firms of the cohort 
(n=5,341) 
0.07   2  4.77  0.27  82.53  7.15 
  Knowledge intensive 
industries (n=1,042)  0.12   2  4.59  0.36  57.91  6.34 
  Non knowledge 
intensive industries 
(n=4,299) 
0.06   4  4.77  0.25  87.48  7.11 
 
The large values of the kurtosis indicate that the empirical distributions of the Birch Index are more 
peaked and have fatter tails than the often assumed Gaussian distribution. The positive values of the 
skewness show that the distributions are skewed to the right (Table 1). One could conclude from 
these results that the distributions are apparently not Gaussian. These findings confirm the outcome 
of  recent  studies,  which  revealed  that  the  distribution  of  firm  growth  rates  corresponds  to  a 
symmetric exponential function (Laplace) (Stanley et al. 1996) or to a Subbotin function (Bottazzi 
and Secchi 2003). Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




Studies  investigating  the  growth  determinants  of  new  firms  usually  rely  on  traditional  OLS 
regression methods (Brixy and Kohaut 1999; Hoogstra and van Dijk 2004; Reichstein and Dahl 
2004). However, the non Gaussian growth rate distributions suggest alternative regression methods. 
For this reason, in this paper, Generalized Least Square (GLS) regressions are performed in order to 
analyse factors influencing firm growth. These results are compared to those of traditional OLS 
regressions. Since the paper focuses on the long term growth effects over the first eleven years of 
survival, we decided against a panel estimation procedure including single year growth rates as the 
dependent variable. 
3.2  Growth determinants 
We distinguish four sets of independent variables (growth determinants): basic determinants and 
determinants of regional concentration, specialisation and competition. This section introduces the 
assumptions regarding the impact of these determinants on firm growth, relying on the theoretical 
explanations discussed in the second section as well as on the applied definitions and indicators for 
all determinants. In most cases, average values were calculated for the determinants covering the 
whole period of analysis (1992 2002). The determinants at the regional level refer to the standard 
statistical  regions  of  which  there  are  74  in  West  Germany.  The  descriptive  parameters  of  the 
distributions of the regional determinants over all standard statistical regions are reported in Table 
A 1.  
3.2.1  Basic determinants 
The so called basic determinants are those factors at the firm, industry and regional level which are 
usually included in studies dealing with the survival and growth of new firms (see Table 2). Since 
the present paper focuses on the impact of regional factors on a firm’s employment growth, the firm 
level variables establishment size and minimum efficient size (MES) in the year in which the 
firms  were  established  (namely  in  1992)  basically  act  as  control  variables  in  order  to  avoid 
estimation biases and are not discussed in the following sections (e.g. Evans 1987; Sutton 1997; 
Almus and Nerlinger 2000). 
Start ups may have more opportunities to increase in size if they operate in growing markets with 
increasing demand. Thus, industrial employment growth is considered to promote firm growth 
(Reichstein et al. 2006). The industrial Herfindahl Index (HHI) for all regions shows whether or Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




not there are industry level advantages to geographic concentration. Both firms situated in industrial 
agglomerations  and  those  which  are  not  can  profit  from  a  high  HHI.  Such  an  effect  arises  if 
localisation improves overall industry function, e.g. through more efficient input output linkages 
(Mare and Timmins 2006).  
The advantages for new firms of being located in densely populated regions range from access to 
diversified  input  and  output  markets  (e.g.  capital,  labour,  services,  suppliers,  customers  and 
knowledge)  to  a  high  probability  of  many  face to face  interactions  (Armington  and  Acs  2002). 
However,  start ups  also  have  to  face  negative  externalities  when  they  are  located  in  highly 
agglomerated urban regions. For instance, it is much more expensive to start and run a business due 
to higher rents, corporate taxes and wages in such areas (Almus and Nerlinger 2000). All in all, 
population density may have a positive or negative effect on firm growth. Population growth is 
assumed to increase demand for goods and services, which in turn can lead to higher firm growth 
(Sutaria and Hicks 2004). 
Table 2: Definitions and expected influence of the basic determinants 
Basic Determinants  Expected 
influence 
Definition 
Firm size in 1992  +/   Number of employees of start ups in their first year of exis 
tence (1992) 
Minimum efficient size (MES 
1992)  + 
The minimum efficient size (MES) is the mean establishment 
size of the largest 50 percent of firms within an industry (3 
digit level) (COMANOR/WILSON 1967). The calculation of 
the MES is based on the number of employees. The MES 
refers to the first year of existence (1992) of the new busi 
nesses. 
Industrial employment growth  +  Average annual change ratio of the number of employees 
within an industry (3 digit level) (1992 2001) 
Industrial Herfindahl Index  +/  
Average annual Herfindahl Index of employment for each 
industry i (3 digit level) over all standard statistical regions r 

















Population density     Average annual number of inhabitants per square kilometre 
(1992 2002) 
Population growth (lag)  +  Average annual change ratio of inhabitants over the period 
1992 1997 
GDP growth (lag)  +  Average annual change ratio of gross domestic product 
(1992 1997) 
The  increase  or  decrease  in  regional  gross  domestic  product  (GDP)  shows  whether  a  regional 
economy provides favourable or unfavourable growth conditions for new firms. For instance, GDP Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




growth can be seen as an indicator for expanding output and/or input markets (Almus and Nerlinger 
2000). This, in turn, leads to an attraction of human capital to the region. Thus, growing regional 
economies might provide more opportunities for the growth of new firms. Population and GDP 
growth are included as lag variables in the estimation sets (see Table 2). 
3.2.2  Determinants of regional concentration 
Drawing on the theoretical debate outlined in Section 2, industrial concentration is considered to 
have an ambiguous effect on firm employment growth, because it is unclear whether the positive 
externalities outweigh the negative or vice versa. 
We apply the Concentration Index (CI) of Sternberg and Litzenberger (2004) in order to measure 
the degree of industry specific concentration at the regional level (Table 3). The Concentration 
Index  is  based  on  three  different  components:  the  relative  industrial  density  (ID),  the  relative 
industrial stock (IS) and the relative size of the establishments (SB). This index allows controlling 
for size (a) and population (p) of a region (r). In addition to this, the number of firms (b) in the 
region is also taken into account. The relative industrial density and the relative industrial stock 
might be above average due to the predominance of one or two firms within a region which does, 
however, not correspond to our understanding of industrial concentration. This is characterized by a 
high local density of firms. The Concentration Index (CI) is defined as the product of the ID, the IS 
and the reciprocal of SB (Sternberg and Litzenberger 2004). The values of ID, IS and SB range from 
0 to infinite. The larger the Concentration Index, the higher the degree of industrial concentration. If 
the index value for a single region does not deviate from the respective value for the whole country 
(West Germany), the respective values of the three components amount to 1. The formula for the 
industrial Concentration Index (CI) is as follows: 
ri
ri ri ri SB IS ID CI 1 × × = with 
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e (number of employees), a (size of the area), b (number of firms), p (population) r 
(standard statistical region), I (industry). 
 
A  high  degree  of  industrial  concentration  within  a  region  does  not  mean  that  this  region  also 
provides specific cutting edge knowledge and technological know how to the firms in the respective 
industry. Knowledge intensive firms in particular rely on access to external knowledge. Patents, 
qualified human capital and R&D personnel are important external knowledge resources. Firms can 
absorb and adapt this external knowledge to their processes of organisation and production, in order 
to  generate  innovations  and,  ultimately,  sustain  their  growth.  For  this  reason,  we  also  include 
determinants specifying the degree of regional concentration of patenting activities, qualified human 
capital and R&D personnel.  
There are two conflicting effects with regard to a high degree of regional concentration of patenting 
activity (Döringer and Schnellenbach 2006): on the one hand, this fact indicates that a lot of new 
technological knowledge is generated in the respective region. This knowledge, in turn, may spread 
within  the  region  through  various  channels  and  newly  founded  firms  could  benefit  from  such 
knowledge spillovers and transfers. On the other hand, the knowledge incorporated in the patents is 
not  accessible  to  every  local  firm.  This  is  especially  true  when  the  patent  applications  are  not 
licensed. In this case, only the patenting organisation is allowed to use this knowledge for a certain 
period of time. Considering the theoretical discussion in Section 2, the effect on firms performance 
of highly concentrated qualified human capital and R&D personnel within a region is ambiguous 
due to the opposing effects of labour pooling (Marshallian externality) and labour poaching. 
The  Concentration  Index  (CI)  is  also  applied  in  order  to  measure  the  degree  of  regional 
concentration of patents, qualified human capital and R&D personnel. Due to missing data at the 
firm level, it is not possible to display the relative size of the establishments (SB). For this reason, 
we modified the Concentration Index (CI), which is subsequently defined as the product of the 
relative density of an activity (AD) and the relative stock of this activity (AS). The higher the values 
of this index, the higher the degree of concentration of an activity (Table 3). 
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With regard to technological concentration, the respective activity is characterised by the number of 
patent applications in each region.  
Table 3: Definitions and expected influence of the determinants of regional concentration 
Determinants  Expected 
influence 
Definition 
Concentration determinants (standard statistical regions (n=74)) 
Concentration Index 
(specific industry)  +/  
The Concentration Index is calculated for each industry (3 digit level) on the 
basis of average annual values over the 1992 2001 period in standard statistical 
regions. 
Concentration Index 
(patents)  +/  
This Concentration Index (CI) is calculated based on the average annual number 
of patents (pa) (1994 2001) in standard statistical regions. Patents are assigned to 
the region of the inventors.  













































This index is calculated based on the average annual number of employees with a 
college or university degree (1992 2002) in standard statistical regions. 







































qh (number of highly qualified employees), a (size of the area), p (population) r 
(standard statistical region). 
Concentration Index 
(R&D personnel)  +/  
This Concentration Index (CI) is calculated based on a proxy for R&D person 
nel: the average annual number of engineers, mathematicians and scientists 
(1992 2002) in standard statistical regions. 







































rd (number of R&D employees), a (size of the area), p (population) r (standard 
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The concentration of qualified human capital is represented by the number of employees with a 
college or university degree. Because of missing data on R&D employees, the number of engineers 
and mathematicians who are assumed to be particularly involved in R&D activities within firms is 
used as a proxy for the availability of R&D personnel on the regional labour market. The respective 
formulas for these three concentration indices are reported in Table 3. 
The debate on the ambiguous impact of regional concentration on firm growth indicates that it is 
difficult to differentiate empirically between pure effects of concentration and competition, because 
concentrations are characterized by the mutual interplay of positive and negative externalities. In 
turn, these externalities are affected by competition, among other factors. Specific indicators of 
local inter firm competition are presented below. 
3.2.3  Determinants of regional specialisation 
Drawing  on  Marshall’s  externalities,  regional  specialisation  (see  Section  2)  should  impact  firm 
growth positively. However, we expect a negative effect for the degree of overall specialisation 
when Jacobsian externalities are at work. We distinguish between overall specialisation and the 
industry specific specialisation of a region. The Krugman Specialization Index (KSI) is applied as 
an indicator of overall regional specialisation and the Location Quotient (LQ) is used as a measure 
of industry specific specialisation (Table 4).  
Overall regional specialisation 
The Krugman Specialization Index (KSI) compares the regional structure to the national average. 
To measure the degree of overall industrial specialisation, the KSI (all industries) is calculated for 
each  standard  statistical  region  r based on the number of employees over all industries i (with 
n=total number of industries on 3 digit level) (Südekum 2004).  





i ri r employment employment KSI
1
          (5) 
The KSI ranges from 0 to 2; the larger this index, the more the regional industrial structure deviates 
from  the  national  average.  Since  the  industrial  structure  of  West  Germany  should  be  more 
diversified than any regional industrial structure, a larger index indicates a higher degree of overall 
regional specialisation.  Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




According to the measures of concentration, the KSI is also computed in order to illustrate the 
degree of overall specialization of patenting activities and of qualified human capital at the regional 
level. Thus the KSI (patents) was calculated based on regional patent data differentiated by 30 
technological fields, in order to measure the degree of overall technological specialisation. To show 
the overall specialisation of qualified human capital at the regional level, the KSI (qualified human 
capital)  is  applied  to  regional  employment  data  differentiated  by  30  academic  occupations.  In 
addition to this, the KSI (start ups) was calculated, relying on data on the industrial structure of 
new firms (on the 3 digit level), to measure the degree of overall specialisation of industrial start up 
activities (Table 4). 
Industry-specific specialisation 
The location quotient (LQ) indicates the degree of specialisation for every single industry at the 
regional  level  (Feldman  and  Audretsch  1999;  Glaeser  et  al.  1992).  The  location  coefficient  is 
computed for industry specific employment as well as for industry specific start up activity (3 digit 
level) (Table 4). A normalization of the location coefficients is conducted [ LQ = (LQ +1)/(LQ 1)], 
which leads to a range of LQ from  1 to 1. If LQ is > 0, the industry specific specialization of a 
region is above the national average. 
3.2.4  Determinants of regional competition 
With regard to the density delay argument of organisational ecology, strong competitive pressure on 
regional markets should have a negative effect on firm growth (Staber 2001; Hannan and Freeman 
1988). Competitors of new firms may be other start ups or incumbent firms. The study by Stuart and 
Sorenson  (2003)  shows  that  the  performance  of  new  firms  located  within  an  industrial 
agglomeration deteriorates if there is a high level of start up activity in the respective industry. In 
contrast to the findings for innovativeness (see Section 2), up to now there is no empirical evidence 
that competition affects firm growth positively. 
We account for competition among new firms at the regional level by calculating start up rates for 
all private industries as well as industry specific start up rates (Table 5). Drawing on the labour 
market approach, which is widely accepted in entrepreneurship research, the start up rate is defined 
as the number of new firms per 1,000 employees (Armington and Acs 2002). 
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Table 4: Definitions and expected influence of the determinants of regional concentration 
Determinants  Expected 
influence 
Definition 
Specialization determinants (standard statistical regions (n=74)) 
KSI (all industries)  +/  
The Krugman Specialization Index (KSI) is calculated for 
each standard statistical region r based on the average num 
ber of employees (average for 1992 2001) over all indus 
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KSI (patents)  +/  
The KSI is calculated for each standard statistical region r 
based on the average number of patents (average for 1994 
2001) in 30 technologies (t) which are defined according to 
the OST/INPI/ISI system. Patents are assigned to the region 
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KSI (qualified human capital)  +/  
The KSI is calculated for each standard statistical region 
based on the average number of employees (average for 
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KSI (start ups)  +/  
The KSI is calculated for each standard statistical region r 
based on the average annual number of start ups over all 










Location coefficient (specific 
industry, normalised)  +/  
Calculation of average annual location quotients for indus 
tries (3 digit  level) for each standard statistical region r 


















e(employment), i(industry), r (region) 
Normalised LQ = (LQ +1)/(LQ 1) 
Location coefficient (start ups, 
specific industry, normalised)  +/  
Calculation of average annual location quotients based on 
the average annual number of start ups (s) for each industry 
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In addition to this, the local industry specific competition caused by incumbent firms is taken into 
consideration by computing an industrial competition indicator which consists of the quotient of the 
number of firms and of the number of employees in the respective industry and region. 
Table 5: Definitions and expected influence of the determinants of regional concentration 
Determinants  Expected 
influence 
Definition 
Competition determinants (standard statistical regions (n=74)) 
Start up rate (all private in 
dustries)     Average annual number of new firms in all private industries 
from 1992 2001 per 1,000 employees 
Start up rate (specific indus 
try)  +/   Average annual number of new firms in the respective indus 
try (3 digit level) from 1992 2001 per 1,000 employees 
Local competition (specific 
industry)    
Average annual number of firms in the respective industry (3 
digit level) per average annual number of employees firms in 
the respective industry (3 digit level) from 1992 2001 
 
3.3  OLS and GLS regressions 
We  estimate  Ordinary Least Square  regressions  and  feasible  Generalized Least Square  (GLS) 
regressions  in  order  to  identify  the  long term  growth  determinants  of  start ups  in  knowledge 
intensive  and  non knowledge intensive  manufacturing  industries  in  West  Germany.  The  Birch 
Index  is  the  dependent  variable  and  the  growth  determinants  were  introduced  in  the  previous 
section. Table A 2 shows the matrix of the correlations between all regional growth determinants. In 
order  to  avoid  multicollinearity  caused  by  correlations  between  regional  determinants,  several 
regressions  are  estimated.  Therefore,  most  regional  determinants  are  included  in  separate 
regressions. As discussed in Section 3.1, GLS regressions are conducted to correct for the non 
Gaussian distribution of the dependent variable and to correct for the skewness of the distribution. 
In contrast to traditional OLS regression, feasible GLS models do not rely on the Gauss Markov 
assumption or on the prerequisite that the error term has a zero population mean. Ordinary Least 
Square  regressions  are  estimated  based  on  White’s  heteroscedasticity robust  estimator  (Greene 
2003). 
    [ ]
1 1 ) ' )( ' ( ) ' (
− −   = X X X X X X β             (6) 
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The following variation of the estimation of the covariance matrix is performed. First, we estimate 
traditional OLS regression in order to obtain the residuals. Then, the residuals of the matrix of the 
covariance  are  computed.  We  apply  a  GLS  model  based  on  a  diagonal  matrix  with     on  the 
diagonal.  
    ( ) ) exp(
2 2 α i i i i Z Z u E = =                 (7) 
Tables 6 to 9 show the results of the GLS estimations, while the results of the OLS estimations are 
reported in Otto and Fornahl (2008). The values of the adjusted R² in all OLS estimation sets are 
quite small; the largest value only amounts to 0.041. This weak explanatory power corresponds to 
recent empirical evidence on firm growth (e.g. Reichstein and Dahl 2004; Honjo 2004).  
Marsili (2001) summarizes that the values of R² are usually lower than 30 % in studies investigating 
firm growth. The values of the adjusted R² in the GLS estimation sets range from 0.08 to 0.59. In 19 
of all 28 models, the adjusted R² exceeds the value of 30 %; hence, the explanatory power seems to 
be  stronger  than  in  studies  applying  OLS  regressions.  In  addition  to  this,  the  GLS  regressions 
exhibit more significant coefficient estimates than the OLS regressions. Except for one determinant, 
the  signs  and  thus  the  directions  of  the  relationship  between  the  growth  determinants  and  the 
dependent variables are identical for the OLS and GLS estimation sets. Consequently, we confine 
the analysis in the next section to a discussion of the GLS estimations. Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 






Table 6: Basic and competition determinants – GLS regression results for employment 
growth (dependent variable: Birch Index)  
 
  Knowledge intensive industries  Non knowledge intensive industries 
 0.002***   0.003***   0.004***   0.004***   0.005***   0.005***   0.005***   0.006***  Firm size in 1992  
 5.75   5.59   5.47   7,20   34.14   67.91   55.19   70.31 
0.001***   0.001**  0.001***    0.001***  0.001***  0.001***    Minimum effi 
cient size  2.62  2.09  2.61    21.06  27.14  41.29   
 0.365  0.625***  0.212    0.932***  1.057***  1.135***    Industrial em 
ployment growth   0.14  2.10  0.73    19.62  38.09  27.03   
0.794***  1.154***  1.349***  0.965***   0.106***   0.096***   0.133***  0.170***  Industrial Herfin 
dahl Index  4.44  7.92  9.89  7.27   5.48   4.84   6.76  11.53 
     0.001***       0.001***      Population den 
sity       7.32       9.38     
  7.945***          3.043***    Population growth 
(lag)    11.83          20.64   
3.392***        0.614***        GDP growth (lag) 
11.33        6.74       
 0.007***         0.010***        Start up rate (all 
private industries)   3.08         14.64       
   355.9**         570.4***    Start up rate (spe 
cific industry)     2.01           26.66   
       0.273***         0.366***  Local competition 
(specific industry)         11.35         44.94 
0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  Significance 
               
Number of obser 
vations  1,042  1,042  1,042  1,042  4,299  4,299  4,299  4,299 
R squared  0.268  0.241  0.216  0.167  0.330  0.541  0.566  0.594 
Adjusted R 
squared  0.256  0.236  0.213  0.165  0.329  0.541  0.565  0.593 
Note: ***p<=0.01; **p<=0.05; *p<=0.1; coefficients and t values reported in the cells. Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




Table 7: Concentration determinants – GLS regression results for employment growth 
(dependent variable: Birch Index) 
  Knowledge intensive industries  Non knowledge intensive industries 
 0.004***   0.002***   0.003***   0.003***   0.005***   0.005***   0.005***   0.005***  Firm size in 1992  
 6.47   5.37   6.37   5.40   50.46   38.16   41.48   45.89 
0.001***  0.001***  0.001***  0.001***  0.001***  0.001***  0.001***  0.001***  Minimum efficient 
size  2.65  3.00  3.27  3.37  41.84  22.12  20.03  24.59 
0.427  0.282   1.978  0.083  1.051***  0.995***  1.054***  1.198***  Industrial employment 
growth  1.64  1.01   0.71  0.30  40.08  22.90  22.71  29.37 
0.933***  0.669***  3.562***  0.425**   0.080***   0.076***   0.073***   0.071***  Industrial Herfindahl 
Index  5.21  3.67  2.64  2.42   3.66   3.76   4.00   3.96 
2.705***  2.968***  3.562***  3.634***  0.463***  0.172**  0.478***  0.348***  GDP growth (lag) 
8.69  9.74  13.88  14.38  6.53  2.25  6.29  4.68 
 0.001         0.001        Concentration Index                 
(specific industry)   0.69         0.30       
 0.004***   0.003***  Concentration Index 
(patents)     6.97         12.67     
     0.002***         0.001***    Concentration Index                           
(qualified human capi 
tal)       4.99         6.66   
       0.021***         0.004***  Concentration Index                           
(R&D personnel)         7.28         5.28 
Significance  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 
Number of observa 
tions  1,042  1,042  1,042  1,042  4,299  4,299  4,299  4,299 
R squared  0.165  0.199  0.218  0.291  0.462  0.348  0.369  0.437 
Adjusted R squared  0.160  0.194  0.214  0.287  0.461  0.347  0.368  0.436 
Note: ***p<=0.01; **p<=0.05; *p<=0.1; coefficients and t values reported in the cells. Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




Table 8: Specialisation determinants – GLS regression results for employment growth in 
knowledge intensive industries (dependent variable: Birch Index) 
  Knowledge intensive industries 
 0.005***   0.005***   0.005***   0.003***   0.005***   0.004***  Firm size in 1992  
 6.42   7.00   7.89   4.34   7.16   6.76 
0.001***  0.001**  0.001***  0.001***  0.001***  0.001***  Minimum efficient size 
3.83  2.44  3.84  3.17  3.44  3.30 
 0.578***  0.641**   0.695***  0.679**  0.222  0.802**  Industrial employment growth 
 2.64  2.28   3.01  2.26  0.84  2.53 
0.506***  1.229***  0.428***  0.621***  0.517***  0.607***  Industrial Herfindahl Index 
2.83  8.20  2.83  3.27  2.82  3.20 
0.047            KSI (all industries) 
1.55           
   0.037*          KSI (patents) 
   1.70         
    0.056*        KSI (qualified human capital) 
    1.62       
      0.393***      KSI (start ups) 
      7.81     
        0.002    Location coefficient (specific 
industry, normalised)          0.32   
          0.070***  Location coefficient (start ups, 
specific industry, normalised)            4.62 
Significance  0.001  0.001  0.001  0.001  0.001  0.001 
Number of observations  1,042  1,042  1,042  1,042  1,042  1,042 
R squared  0.083  0.131  0.099  0.098  0.069  0.097 
Adjusted R squared  0.078  0.127  0.095  0.094  0.064  0.093 
Note: ***p<=0.01; **p<=0.05; *p<=0.1; coefficients and t values reported in the cells. Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




Table 9: Specialisation determinants – GLS regression results for employment growth in non 
knowledge intensive industries (dependent variable: Birch Index) 
  Non knowledge intensive industries 
 0.005***   0.005***   0.00***5   0.006***   0.005***   0.005***  Firm size in 1992  
 36.88   33.79   45.30   44.66   38.73   33.04 
0.001***  0.001***  0.001***  0.001***  0.001***  0.001***  Minimum efficient size 
20.78  19.48  24.27  29.50  33.37  20.52 
1.011***  0.994***  0.988***  1.097***  1.024***  0.952***  Industrial employment growth 
20.36  21.73  24.36  25.35  26.07  21.95 
 0.089***   0.082***   0.095***   0.093***   0.074***   0.099***  Industrial Herfindahl Index 
 4.87   3.84   4.41   4.54   3.38   4.68 
0.095***            Krugman Index (all industries) 
11.07           
  0.081***          Krugman Index (patents) 
  16.05         
    0.084***        Krugman Index (qualified hu 
man capital)      9.90       
      0.059***      Krugman Index (start ups) 
      5.04     
        0.024***    Location coefficient (specific 
industry, normalised)          10.66   
          0.035***  Location coefficient (start ups, 
specific industry, normalised)            10.34 
Significance  0.001  0.001  0.001  0.001  0.001  0.001 
Number of observations  4,299  4,299  4,299  4,299  4,299  4,299 
R squared  0.317  0.307  0.396  0.424  0.363  0.275 
Adjusted R squared  0.317  0.306  0.395  0.423  0.362  0.274 
Note: ***p<=0.01; **p<=0.05; *p<=0.1; coefficients and t values reported in the cells. 
 
4  Empirical Results and Discussion 
In this section, the results of the GLS regressions are discussed. First the results of the baseline 
regressions  (Table  6)  and  then  the  effects  of  the  concentration  determinants  (Table  7),  the 
specialisation  determinants  (Tables  8  and  9)  and  the  competition  indicators  (Table  6)  for  firm 
growth are illustrated and discussed. 
Basic determinants 
All  in  all,  the  results  of  the  baseline  regressions,  for  the  knowledge   as  well  as  for  the  non 
knowledge intensive  industries,  confirm  our  initial  expectations  for  the  included  explanatory 
variables. Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




The influence of the initial firm size on average annual firm growth (Birch Index) over the 1992 
2002  period  is  weakly  negative  in  both  baseline  models,  which  is  supported  by  previous 
publications: the impact of initial firms size tends to be stronger during the first years of the post 
entry phase of newly founded firms whereas some studies show that this effect is rather weak from 
the seventh and eighth year onward (e.g. Geroski, Mata and Portugal 2003).  
The  coefficient  of  the  industry specific  minimum  efficient  size  (MES)  is  slightly  positive  and 
significant in all baseline estimations. In accordance with Almus and Nerlinger (1999), the effect of 
MES on firm growth is stronger during the first years of the life cycle of new firms. Apparently, this 
is not true for the long term growth of start ups in the manufacturing sector. 
The  baseline  estimations  show  a  positive  effect  of  industrial  employment  growth.  Empirical 
evidence also suggests that industrial employment growth fosters the survival and growth of new 
enterprises (Brixy and Kohaut 1999; Falck 2005, Geroski et al. 2003, Honjo 2004).  
The  influence  of  the  industrial  Herfindahl  Index  is  positive  for  the  knowledge intensive  and 
negative for the non knowledge intensive industries, respectively. This implies that the higher the 
degree of regional concentration in knowledge intensive industries, the greater the growth of new 
businesses  within  these  industries.  By  contrast,  in  most  cases,  a  high  degree  of  regional 
concentration  in  non knowledge intensive  industries  only  leads  to  moderate  growth  of  new 
businesses. These results suggest that industry level effects of regional concentration are more likely 
to affect knowledge intensive industries. 
The coefficient of population density is rather weak and negative. This finding corresponds to the 
evidence of other studies, which find a significant negative influence of population density on a new 
firm’s survival and growth (Almus and Nerlinger 1999; Brixy and Kohaut 1999).  
Regional population growth, as expected, fosters the growth of new businesses. The coefficient of 
this  variable  is  positively  significant  for  all  estimation  sets.  This  is  also  true  for  the  estimated 
coefficients of the variable average annual change ratio of GDP. Thus, young manufacturing firms 
appear  to  grow  more  quickly  in  regions  with  GDP  growth.  The  market  potential  of  regions 
increases, due to rising numbers of inhabitants and increasing GDP. In addition to this, firms tend to 
invest more in their businesses in regions with GDP and population growth, due to a favourable Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




investment climate, which in turn promotes firm growth. Therefore, these results suggest that such 
regions provide favourable growth conditions for young firms.  
Concentration determinants 
The coefficients in all estimation sets for the explanatory variables related to regional concentration 
are  negative  and  extremely  weak.  Apart  from  the  coefficient  for  industrial  concentration,  the 
coefficients for the other concentration variables (patenting activity, qualified human capital, R&D 
personnel)  are  significant.  This  means  that  being  located  in  a  technological  or  human  capital 
concentration has a negative influence on firm growth, but only a very small one. With regard to the 
negative effect of being located in a technological concentration, the conclusion can be drawn that 
young firms evidently do not profit from potential knowledge spillovers or transfers, regardless of 
whether such externalities operate within such agglomerations or not. Alternatively, the positive 
effects of knowledge exchange are outweighed by the negative ones. The latter could be caused, 
among other things, by knowledge outflows from new firms to incumbent businesses. In addition to 
this, strong patenting activities dominated by one or a small number of large firms might restrict the 
window of technological opportunities for new and young firms because they usually tend to follow 
the established technological trajectory. In other words, new firms might hesitate to pursue and 
exploit promising alternative opportunities which are not directly bound to this trajectory. In turn, 
this might reduce the likelihood of dynamic firm growth. Furthermore, it can be concluded from the 
slightly negative coefficients of the Concentration Indices for human capital, that labour poaching 
effects  caused  by  intense  intra regional  competition  due  to  similar  needs  for  (highly)  qualified 
human capital may prevail on the regional labour markets. 
Our findings are in line with previous publications on the negative effects on performance of a 
location  in  an  industrial  concentration  (Stuart  and  Sorenson  2003;  Otto  and  Köhler  2007). 
Nevertheless, the results of this paper differ, because we do not find a negative effect of industrial 
concentration  in  general,  but  only  with  regard  to  the  concentration  of  technologies  and  human 
capital.  
In total, these results indicate that the negative externalities take slight precedence over the positive 
ones by impeding firm growth based on a narrowing technological trajectory and the effects of intra 
industry competition as a result of overlapping resource needs.  Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 





All the estimation results of the Krugman Index (all industries, patents, start ups and human capital) 
for the non knowledge intensive start ups show positive and highly significant coefficients. This 
implies that these firms have higher growth rates if the region exhibits a high degree of overall 
specialisation. Hence, non knowledge intensive firms grow more quickly, the smaller the variety of 
active industries, technologies and academic occupations in the region. This finding confirms the 
Marshallian  specialisation  argument.  Apart  from  the  negative  effect  of  overall  technological 
specialisation  on  firm  growth,  the  other  Krugman  Indices  (all  industries,  start ups  and  human 
capital)  are  positively  related  to  the  performance  of  knowledge intensive  start ups,  as  well.  As 
already  pointed  out  above,  high  patenting  activities  and  especially  strongly  focused  patenting 
activities in a region may narrow the window of technological opportunity, leading in turn, in the 
most extreme case, to a technological lock in. Since the performance of knowledge intensive firms 
relies  on  invention  and  innovation  activities,  these  firms  are  particularly  affected  by  limited 
technological opportunities. Our results indicate that this might limit the potential growth of new 
knowledge intensive firms. 
The normalised location coefficients for the explanatory variables of industrial employment and 
industry specific start up activity are positive and highly significant for both types of industry. The 
higher the degree of regional specialisation and start up activity in the specific 3 digit industry of 
the newly founded firm, the higher the likelihood that this firm will grow more quickly. The same 
effect is shown in the study of Hoogstra and van Dijk (2004) which studied the impact of regional 
industrial specialisation on firm growth in the Netherlands (for similar results see Reichstein and 
Dahl 2004; Reichstein et al. 2006). This finding also sustains the Marshallian argument, which 
postulates that firms located in specialised regions can make use of positive externalities. 
All in all, our results support the findings of previous studies. We add a supplementary perspective 
to  these  findings  by  differentiating  between  the  degree  of  overall  regional  specialisation  and 
industry specific specialisation on the one hand and examining specialisation at the regional level 
on  the  other  hand  using  a  variety  of  complementary  variables,  namely  the  composition  of  the 
industrial, technological, human capital and start up activities. Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 





The effect of each of the three competition indicators (start up rates in the private sector, industry 
specific  start up  rates,  local  competition)  on  firm  growth  is  negative  and  significant  for  all 
estimation sets of both groups of industries. These results can be seen as empirical evidence for the 
thesis  postulated  by  organisational  ecology  that  local  competition  between  established  and new 
firms as a consequence of overlapping resource requirements impedes growth (Staber 2001; Hannan 
and Freeman 1989). This also supports Marshall’s argument that firms that are not affected by 
competitors can at least temporarily generate substantial returns on investment (Marshall 1890). 
5  Conclusions 
The aim of this paper was to answer the questions of how the location of newly founded firms in 
regional  concentrations  affects  their  long term  growth  and  whether  regional  specialisation  and 
competition increases or decreases the likelihood of firm growth. We used firm panel data provided 
by the IAB Establishment Register and explored the growth determinants of those manufacturing 
firms in West Germany that were established in 1992 and survived on the market until 2002. We 
computed  the  Birch  Index  as  a  measure  of  employment  firm  growth  for  each  of  these  5,341 
companies. After discovering that the distribution of the Birch Index does not follow a Gaussian 
distribution,  we  applied  Generalized Least Square  regressions,  which  take  the  skewness  of  the 
distribution into account. In order to figure out whether knowledge intensive and non knowledge 
intensive firms are affected differently by growth determinants, we analysed these two groups of 
industries separately. Different estimation sets were conducted for both groups, either using the 
basic determinants or those of regional concentration, specialisation and competition. 
All in all, the estimation results indicate that favourable regional (measured by GDP or population 
growth) and industrial conditions (measured by industrial employment growth) affect the long term 
growth  probabilities  of  firms  located  in  these  regions  or  industries  positively.  Furthermore,  we 
discovered that firms situated either in  or outside industrial concentrations can profit from a high 
degree of geographic concentration in the respective industry. Such industry level advantages are 
more likely to affect knowledge intensive industries and positively affect the growth of the firms in 
these industries.  
To focus on the key questions outlined above, the GLS regressions revealed the following results: Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




With regard to the measures of concentration, we can conclude that being located in an industrial, 
technological or human capital agglomeration tends to slightly reduce the growth rates of the newly 
founded  firms.  This  is  true  for  knowledge intensive  and  non knowledge intensive  firms  alike. 
Hence,  the  negative  externalities  in  concentrations  (e.g.  labour  poaching  or  the  potential  for 
technological lock in) outweigh the positive ones. 
Accounting for the specialisation determinants we found the following results: first, the higher the 
degree of specialisation in the respective industry and region of the start up, the higher the long 
term growth rates. Second, the higher the degree of overall specialisation of the region – the smaller 
the variety of active industries, technologies and academic occupations in the region – the higher the 
growth rates. This is true for both the knowledge  and the non knowledge intensive industries. The 
conclusion can therefore be drawn that the growth of start ups increases, the more highly specialised 
the region is in which they are located. In turn, this outcome supports the Marshallian argument. 
Considering the regional degree of technological specialisation of patenting activities, the pattern is 
different for the knowledge intensive industries: the higher the degree of specialisation, the lower 
the average growth rates of the start ups. One reason for this outcome may be seen in the sensitivity 
of  knowledge intensive  start ups,  taking  into  consideration  the  technological  development 
opportunities within a region, e.g. a narrowing of the window of opportunity. 
The impact of regional competition on firm growth is the same for knowledge  and non knowledge 
intensive  firms.  All  applied  measures  for  regional  competition  indicate  that  a  high  degree  of 
competitive pressure on regional markets caused by a high density of new and incumbent firms 
reduces the growth rates of manufacturing firms. Thus, strong regional competition for input factors 
and demand limits long term firm growth. This outcome confirms the Marshallian argument.  
In summary, our findings are in line with the evidence of many studies dealing either with the 
question  of  which  determinants  affect  firm  growth  or  with  the  issue  of  the  impact  of  regional 
concentration and specialisation on different economic performance variables of firms, for instance 
on innovative activities, productivity or growth. Our empirical approach allows us to differentiate 
between  the  effects  of  regional  concentration,  specialisation  and  competition  by  using  a  set  of 
industrial, technological and human capital variables. A striking result is that, in most cases, the 
determinants show the same impact on firm growth regardless of the industry group. One might Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




have expected that technological and human capital determinants in particular would have had a 
stronger effect, either positive or negative, on knowledge intensive firms because they rely more 
heavily on such input factors. Taking into consideration the controversy of whether Marshallian or 
Jacobian externalities have an impact on economic variables, our analysis adds results on firm level 
growth and finds support for the Marshallian perspective for nearly all of the included determinants. 
Based  on  our  results,  we  suggest  that  policy  measures  intended  to  support  the  emergence  and 
development of localised industrial clusters should be designed and evaluated very cautiously. On 
the one hand, our study reveals that a location in concentrations and regions characterized by strong 
inter firm competition is detrimental to long term firm performance. On the other hand, a high 
degree of regional specialisation and an increase in regional demand and GDP positively affects 
firm growth in the long run. All in all, these results also point to an interaction between the different 
determinants.  Because  of  this,  it  is  difficult  to  draw  clear  lessons  for  cluster  policy  from  the 
outcomes of our empirical analysis. 
In considering the findings of this paper, the analysis might be extended by some alternatives. Since 
the gazelles, the fastest growing firms are of particular interest, one might restrict an analysis to this 
firm  type,  in  order  to  figure  out  which  firm ,  industry  and  region specific  determinants  set the 
gazelles apart from the rest of the firms. Since our analysis showed that the growth rate distributions 
are  tent shaped  and  exhibit  fatter  tails  than  a  normal  distribution  does,  quantile  regression 
techniques could be applied to analyse the effect of the variables on different parts of the growth 
rate distribution. Currently, the effects of concentration, specialisation and competition are analysed 
separately.  Since  there  is  some  overlap  between  these  determinants,  further  analysis  may 
concentrate on the interaction between them. 
 otes 
0. We are grateful to Stefan Hell, Dirk Oberschachtsiek and Daniel Werner for helpful comments 
and discussions. All errors are our own. 
1. IAB is the abbreviation for the Institute of Employment Research which belongs to Germany’s 
Federal Employment Agency. 
2. We confine our analysis to the area of West Germany because of the extraordinary economic 
environment in East Germany for firm growth due to German reunification. A recent change of Anne Otto, Dirk Fornahl   Long Term Growth Determinants of Young Businesses in Germany – The 




the industrial classification in the ‚IAB Establishment Register’, namely the introduction of the 
NACE code, does not allow the examination of long term growth of younger cohorts. 
3. The outcome of our analysis may be shaped by a survivor bias in our samples. However, firm 
growth studies which compare the results of estimations either controlling or not controlling for 
survivor bias did not find striking differences (e.g. Harhoff, Stahl and Woywode 1998). 
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Table A 1: Statistical parameters of the distributions of the regional determinants 
Regional determinants 











Population density  334.40  375.41  77.08  2261.93 
Population growth (lag)  1,006  0,004  0,997  1,016 
GDP growth (lag)  1,023  0,008  1,005  1,055 
Start up rate (all private industries)  6,68  1,24  4,71  10,25 
KSI (all industries)  0.54  0.08  0.36  0.72 
KSI (patents)  0.58  0.16  0.27  1.04 
KSI (qualified human capital)  0,34  0,09  0,18  0,58 
KSI (start ups)  0,26  0,06  0,14  0,41 
Concentration Index (patents)  1,44  2,28  0,00  12,22 
Concentration Index (qualified hu 
man capital) 
1,79  4,08  0,04  26,52 
Concentration Index (R&D person 
nel) 
0,24  0,54  0,00  3,08  
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